Abstract Chilli fruits with typical anthracnose symptoms of sunken, dark brown necrotic tissue with concentric brown black rings of acervuli around the fruits were observed in the fields in Jalna, Maharashtra, India. Based on morphological and molecular characterization, fungus was identified as Colletotrichum cliviae, which is reported for the first time, causing anthracnose on chilli in India.
C. acutatum, C. siamense, C. fructicola (Sharma and Shenoy 2014) , C. coccodes and most recently C. karstii (Saini et al. 2016) . In August 2016, chilli fruits showing typical anthracnose symptoms of sunken necrotic tissues, with concentric brown black rings of acervuli around the fruits were observed on chilli plants, grown in two different fields in Jalna, Maharashtra (Fig. 1) . Around 10% of the chilli fruits were affected with anthracnose. Fifteen samples of chilli fruits, showing typical anthracnose symptoms, were collected.
Chilli fruits showing anthracnose symptoms were surface sterilised with 1% NaOCl for 2 min and then rinsed twice with sterile distilled water. Surface sterilised sunken necrotic tissue of chilli was examined under a microscope. Conidia were recovered by dispensing 20 μl of distilled water onto visible acervuli ( Fig. 1) and their presence was checked under a microscope. Serial dilutions of conidial suspensions were inoculated onto Petri plates containing potato dextrose agar (PDA) amended with 50 mg/l streptomycin sulphate to get colonies derived from single spores. Plates were then incubated at 28°C, with 16/8 h light/dark cycle, respectively, for 5 to 7 days and a pure culture of the fungus was obtained by sub-culturing on fresh PDA plates. Initial identification of the fungal isolates was based on morphological characteristics of conidia. Out of 15 chilli fruit samples collected, seven fruit samples had C. truncatum infection, three fruit samples had C. siamense infection and five fruit samples were found to be infected with Colletotrichum cliviae. Only identification of C. cliviae isolate is described here. Conidia from all five chilli fruit samples were inoculated on PDA plates to obtain pure cultures. Colony morphology and conidial dimensions of all putative C. cliviae pure culture isolates were identical. Colonies on PDA had white aerial mycelia with no visible conidial mass (Fig. 2) . Colour of the colony on the reverse side was dark grey. Mycelial growth rate on the PDA plate at 28°C, with 16/ 8 h light/dark cycle, was 15 mm per day. Conidia were single celled, hyaline, thin walled, aseptate and cylindrical with rounded base and apex. Length and width of conidia was 20.4-25.4 × 6.2-7.9 (X -¼ 23.1 ± 1.3 × 6.9 ± 0.4 μm, n = 20) (Fig. 3) . Morphological characteristics of the fungal isolates matched with the description of Colletotrichum cliviae (Yang et al. 2009 ). PCR amplification of partial β-tubulin gene using the universal primer pair Bt2a/b (Glass and Donaldson 1995) , calmodulin, glyceraldehyde-3-phosphate dehydrogenase, chitin synthase 1, glutamine synthetase and actin gene (Weir et al. 2012) was conducted for molecular characterization of the Colletotrichum isolate. Sequences were deposited in GenBank (Accession Nos. KY551564, KY551565, MF289421, MF289422, MF289423, and MF289424, respectively). Partial β-tubulin gene and calmodulin gene sequences were used for alignment with published sequences using MEGA version 6.0 (Tamura et al. 2013) , and phylogenetic analysis was conducted. Puccinia graminis (β-tubulin-HM147308; calmodulin-XM003329539) used as an outgroup (Fig. 4) . Blast searches in the NCBI database revealed that both β-tubulin and calmodulin gene sequences had 99% identity to Colletotrichum cliviae (KJ955361 and KJ954766, respectively). Based on phylogenetic analyses and morphological characteristics, Colletotrichum isolate obtained from chilli fruits was confirmed as C. cliviae. The pure culture of C. cliviae has been deposited in the National Fungal Culture Collection of India (NFCCI), Agharkar Research Institute, Pune, India (Accession No.4128). To confirm pathogenicity, ten chilli fruits of each cultivar (Capsicum annum cv. Phule jyoti, bell pepper-California wonder; Capsicum frutescens cv. PC-1), obtained from plants raised in a green house were first washed with sterile distilled water and then surface sterilised with 70% ethanol for 30 s. Chilli fruits were pin pricked with a sterile syringe and inoculated with 10 μl of a conidial suspension (c. 10 5 conidia/ml) obtained from the PDA culture plate. Five chilli fruits of each cultivar were inoculated with C. cliviae spores and remaining five fruits inoculated with sterile water used as controls.
Inoculated chilli fruits were incubated in a chamber at 28°C in dark with 90% humidity. After 7 days, typical anthracnose symptoms developed on all inoculated chilli fruits of each cultivar (Fig. 5) . Pathogenicity experiment repeated three times. Conidia were re-isolated from these diseased inoculated chilli fruits and observed under a microscope. Colony morphology, conidial measurements and sequences were identical to the original inoculated C. cliviae, thereby fulfilling Koch's postulates.
Colletotrichum cliviae has been reported to cause orchid anthracnose in India, (Chowdappa et al. 2014) and chilli anthracnose in China (Diao et al. 2017 ). To our knowledge, this is the first report of chilli anthracnose caused by C. cliviae in India. 
